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acid of ammonium sulphate, and of iron, chromium, and aluminium
sulphates will be reckoned wholly as free sulphuric acid, since
the ammonium sulphate will escape, and alumina, and iron and
chromium oxides will be rendered too insoluble to be taken up
by the dilute standard acid. These errors are common to all
ignition methods. Of course in all such determinations care
must be taken in ignition to avoid contamination with sulphur
from gas-flames, and it is safer to use an alcohol or petroleum
burner, or carbonise in a muffle.
The method of Balland and Maljean is carried out as follows :
2 to 5 grm. of the leather are moistened with excess of potassium
or sodium carbonate, dried, and slowly ignited at as low a tem-
perature as possible, care being taken to allow free access of air.
The residue is dissolved in hydrochloric acid, filtered if necessary,
and the sulphuric acid is estimated gravimetrically with barium
chloride in the usual way. A similar quantity of the leather sample
is ignited in the same way, but without addition of alkali, and the
sulphuric acid again estimated. In theory the first estimation
gives the total sulphuric acid present, both as sulphates and free
acid, while the second gives that present as sulphates only ; and
deducting this from the first, the free sulphuric acid is found.
The sulphuric acid due to sulphur in the leather is deducted from
this (see above); and as published results are very variable, and
the method is liable to errors, it is perhaps best determined on
samples known to be free from added acid by the same method
as is used in the estimations. Apart from this source of error
which is common to all oxidation methods, the principal cause
of inaccuracy is the reduction of sulphates by the carbon, sodium
sulphate being reduced to sulphide, and in presence of lime salts
to carbonate, and a part of the sulphur seems actually to be
expelled and lost It also seems that some of the organic
sulphur is distilled and burnt outside the alkaline mass, as
Meunier,* igniting in a current of air, was able to collect sulphuric
acid among the volatile products. Paessler and Sluyter oxidise
the dissolved products by addition of bromine water, but this,
though it lessens, does not avoid the error. Meunier found the
oxidation improved, but not made complete by the use of a mix-
ture of nitrate of potash and caustic potash for moistening before
ignition, He finds that correct results, so far as oxidation is
* Collegium, 1906, p. 16.